Since Vecht and Quddus have reported the preparation of alkaline earth sulfides by using the reaction between alkaline earth alkoxides and H 2 S in 1976, 1 a thio sol-gel process has been reported for the synthesis of metal sulfides using alkoxides or thiolates.
S gas. Even though titanium thiolates are used as the metal source, the resulting precipitate can only be transferred to the single phase TiS is also formed at the milder conditions or under nitrogen atmosphere. (see Fig. 1 ) The origin of trace of oxygen in the products has not disclosed in the thio solgel approach yet, even though titanium ions have been known to be very oxophilic. Here we describe the isolation and characterization of the intermediate species in the thio sol-gel process. The new cluster Ti
here is the first example of an isolated thio sol-gel precursor of titanium disulfide from titanium alkoxides.
In our attempt to prepare the titanium alkoxysulfide by reaction of titanium isopropoxide with hydrogen sulfide, we found that a red crystalline compound could be isolated in about 20% yield.
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The X-ray crystal structure analysis of this molecule revealed a new structure type within octanuclear titanium (IV) isoproxysulfide clusters. (see Fig. 1) 9 It showed that the compound is made up of four oxygen atoms, four sulfur atoms, two disulfide ligands, twelve isoproxide ligands and one solvated benzene. The structure resembles distorted octahe-dral Ti
moieties attached with two Ti ions (Ti4 and Ti8) and two disulfide ions. Within the octahedral framework four oxo oxygen atoms (O1, O2, O3 and O4) and four sulfides (S1, S3, S7 and S8) tetrahedrally coordinate to titanium ions with triplybridging forms, respectively. But as two Ti atoms (Ti4 and Ti8) are added, two (O1 and O3) of triplybridging oxo oxygens in the octahedron bond to Ti ions with quadraply-bridging forms. To the best of our knowledge, no titanium sulfoxy alkoxide complexes derived from the thio sol-gel process have been reported in the literature, even though compound CsTi
has been reported to consist of infi-
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The molecular formation Ti
(1) has been confirmed by elemental analysis and spectroscopy. 8 In the 1 H NMR four sets of isopropyl groups attribute to 4 bridging isopropyl groups and 8 terminal isopropyl groups which contain three different environments with a ratio of 2:2:4, respectively. In the FT-IR bands at 1169, 1123 and 1011 cm − 1 is also characteristic of the isopropyl groups bonded to titanium (IV) ions. Fig. 2 tetrahedrally bonded oxo oxygen atoms are located inside the Ti cluster rather than on the surface of the cluster, which means that it is difficult to change from O to S in the thio sol-gel process. However, alkoxy oxygen atoms on the surface of the cluster 
Fig. 2. ORTEP drawing of [Ti
(1).
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(1): All manipulations were performed under argon atmosphere using standard Schlenk techniques. In a typical experiment, titanium isopropoxide (15 g, 52.8 mmol) was dissolved in 20 mL of benzene and H 2 S gas was bubbled through it with flowing rate of 5 cc/min at room temperature. The colorless titanium mixture turned immediately red. The H 2 S gas was allowed to bubble through it until a black precipitate formed. The resulting solution was isolated for 2 w, and the dark red liquid was decanted and then concentrated to half of its original volume. The resulting black solution was placed at 4 
